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PEPTIDECYCLOPROPYLAMIDES HAVING LH^RH/FSH- ACTIVITY 



The following statement is a full description of this invention, including the best method of performing it known tc 



The present invention relates to peptide cyclppropyl 
amides having LH-RH/FSH activity. 

Analogues of the hypothalamus hormone LH-RH of the 

formula 

Q 1 lu-His-Trp~Ser-Tyr-Gly-Leu-Arg--Pro-Gly-NH 2 
1 2 3 4 5 6 7 8 9 10 
in which the glycin amide is replaced by ethyl, propyl or iso-^ 
propyl amide, have increased biological activity according to 
J.Med. Chem._l6 (1973), page 1144. In a similar manner, the 
activity of the hormone is increased when glycin is replaced 
in 6-position by D-alanin. When Gly^ is replaced by D-valin, 
D-leucin or D-prolin, the activity decreases as compared with 
the natural hormone (cf . Abstr. of the Endocrine Society, 55th 
Ann, Meeting, 1973, page A 145). According to Biochem. Biophys. 
Res. Commun. j57 (1974), page 335, the biological activity is . 
further increased, when the replacement of Gly^ by D-ala is 
combined with the replacement of Glycinamide 1 ^ by the above- 
mentioned amides. 

This invention relates to peptides of the general 



p / 

LGlu-His-Trp-Ser-Tyr-D-Leu-Leu-Arg-Pro-NH~CH 

\cH, 



CH 0 

CD 



in which, optionally, Tyr may be replaced by Phe and Leu'' by 
Ser(Bu t ), Asp(0Bu t ), ■ Giu(OBu t ) , ' Cys(Bu t ), Lys(Boc) or Orn(Boc). 

In the ovulation. test on rats, peptides of the general 
formula I in which no amino acid elements are exchanged, stir - 
prisingly show an extremely strong biological activity. This 
test is the best criterion for the practical utility of sxich a 
peptide, because it displays the intergral of the time-activity- 
curve. The time during which the LH-release occurs shows that 
- 2 - 
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this strong activity is not only due to the intensity but also, 
and above all, to the unexpectedly prolonged duration of activity. 
About tlie same integral activity is obtained when additionally 
Tyr^ is replaced by Phe and/or Leu''' by SerfBu*), Asp^Bu*), 
GluCOBu*), Cys(Bu t ), Lys(Boc) or Orn(Boc). Above all the exchange 
in 7-position causes a significant additional prolongation of the 
LH- and FSH-releasing activity of these compounds. 

Moreover, these peptides of the formula I also have peroral 
activity. This surprising effect, so far undetected in any peptide 
of this chain-length, opens new possibilities of therapy and 
makes the compounds of the invention superior to all LH-RH-ana- 
loguos that have been prepared until now. Compounds of the formula 
I in which Leu 7 is replaced by Lys(Boc) or Orn(Boc), have only 
parenteral activity, because in these two amino acid derivatives 
the Eos-group is not sufficiently stable against gastric acid. 
However, analogues having amino acid derivatives in 7-position 
which contain ter+i. butyl ether and -ester gi-oups, have oral 
activity, although these groups are capable of being split off, 
too, in an acid medium. . 

This invention further relates to compositions for peroral, 
intranasal, intramuscular, subcutaneous or intravenous adminstra- 
tion of the peptide of the formula II and of the above-mentioned 
analogues as well as to processes for manufacturing them. 

Further object of this invention is a process for the pre- 
parntion of the above peptides, which comprises preparing them 

a) by fragment condensation of peptide fragments usual in peptide 
chemistry according to the condensation scheme 

1 _ 3 + 1| _ 10 or 1 - 2 + 3 - 10 or 

b) by stepwise synthesis, 

- 3 - 
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in which case other functional groups may be blocked intermediately 
by protective groups capable of being split off by hydrogenation 
or copable of being split off in an alkaline or slightly acid 
medium. 

As compounds in which the exchange of amino acids in 5- 
and 7-position occurs according to the invention, there are con*- 
sidered, for example, the following ones: 

1 2 3^5 6 7 8 9 ch 2 

G.u-Uis-Trp-Ser-Ti'r-D-LGu - Sei-(Bu^) -Arg-Pro-NH-CI^ j 
Phe Ser (Bu'° ) GH 2 

Cys()3u t ) 
AspCOBu") 
Gfu(OBu' C ) 
Phe Asp(OBu fc ) 
Phe GlU(OBu fc ) 
Phe CystBu^) 

In the synthesis of the compounds of the formula II in which 
Leu is not replaced, the use of protective groups is not critical. 
As intermediary oL-amino protective groups are considered, for 
example, the benzyloxycarbonyl or the tert . -butyloxycarbonyl 
radical. The guanido function of the Argihih may remain un- 
protected or it may be blocked by a nitro group which is split off 
in the following hydrogenation. The same applies for the benzyl- 
oxycarbonyl group. The tosyl radical can also be used as guanido 
protective group. It can be removed, optionally together with 
further protective groups capable of being split off by acids, 
after the synthesis being finished or at an earlier stage of the 
synthesis by HF/anisol. The nitro group is also split off by HF/ 
aniso] and can therefore be used, for example in combination with 

. if - 



the ter.-butyloxycarbonyl radical, also as framing protective 
group during the whole synthesis for the protection of tho 
guanido function. 

When leu^ is replaced' by an amino acid derivative 
having a tert. -butyl radical unstable towards acids', the nitre 
or the tosyl group must be split off by HF/anisole already at 
the dipeptide stage. The same. is true for an intermdiary 
protection of the amide group '„ 

In this case, suitable intermediary °C-amino protective 
groups are those which can be split off by hydrogenation, for 
example the benzyloxycarbonyl radical or groups capable of 
being split off by weak acids, for example, the 2~(p~diphenyl)~ 
isopropyloxy-carbonyl- or the 2-(3, 5-dimethoxyphenyl)-isopro- 
pyloxycarbonyl radical. 

In the synthesis of sulfur-containing compounds, 
benzyloxycarbonyl protective groups must be split off by 
catalytical hydrogenation in known manner by adding an amine, . 
for example, triethyl amine, N-ethyl morpholine or v.yclchexyl 
amine, because the hydrogenolytical removal of the protective 
group in a neutral or an acid medium is not advantageous in 
this case. 

In fragment coupling according to a), the azide 
coupling performed without racemization used or the DCG/1- 
hydroxybenzotriazole- or the DCC/3-hydroxy-A-oxo-3.4.- 
dihydro-1. 2 0 3-benzotriazine method is preferably used. 
Activated esters of fragments can also be used* 

For the stepwise condensation of amino acids accord- 
ing to b) especially suitable are activated esters of benzyl- 
oxycarbonylairino acidSj for example N-hydroxysiiccinimide esters 
or 2.4. 5 -tricolor ophenyl esters and 4-nitrophenyl esters. The 
amino lysis 
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of the two latter active esters can very well be catalizcd by 
N-hydroxy co lpounds of about the acidity of the acetic acid, 
for example 1 -hydroxybenzotriazole . 

In the ovulation test and in the ascorbic acid depletion 
test, the compounds of the invention show a stronger and pro- 
longed activity as compared with the 6-Gly analogues, but also 
with the 6-D-Ala-analogues. 

Due to the oral activity, these medicaments have a large 
field of application than the LH-RH which could only be 
administered, so far, via the parenteral or the nasal route. 
They are novel medicaments which cause in the case of insufficiency 
of hypothalamus and hypophysis the release of the luteinizing and 
the follicle stimulating hormone, from the anterior lobe of the 
hypophysis and are, therefore, used for the treatment of female 
and male sterility, as far as this sterility has a hypothalamic, 
-hypor lyseal origin. The compounds of the invention can also be 
applied for the determination of the ovulation time for women. 
Shortly before the expected ovulation time an ovulation can be 
released for certain by the administration of the new medicaments. 
This is an important fact for family planning according to the 
Knaus-Ogino methods as well as for artificial insemination. 

The compounds of the invention can be administered via the 
intravoneous, the intramuscular or the subcutaneous route, via 
the intranasal route in the form Of nose drops or nose sprays 
and, with the restriction mentioned above; also via the peroral 
route. For the different admins trfct ion forms' the following doses 
are preferably used: 

20 - 1,000 ng/kg intravenous 

20 - 2,000 ng/kg subcutaneous 
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20 - 10,000 ng/kg intramuscular 

100 - 50,000 ng/kg intranasal 

10,000 - 200,000 ng/kg peroral 

'■'he following Examples illustrate the preparation of the 
compounds of the invention. They could all be synthesized accor- 
ding to one of the methods of the invention. 

The peptides have been examined for uniformity according to 
thin-la^-er chromatography and characterized by optical rotation, 
amino acid analysis and OCH^-determination. The values calculated 
and found for the peptides are very similar. 

Abbreviations: 



DCC = dicyclohexyl carbodiimide 

HOBt = 1 -hydroxybenzotriazole 

OOBt = 3-hydroxy-^-oxo-3.^^dihyclro^1 .2*3-benzo- 

triazine ester 



K X A M P L E I 

I-Clu-His-Trp-Ser-Tyr-D-Leu-Leu~Arg-iPro~cyclopi'opyi amide 
a ) Z-] J ro-cyclopropyl amide 1 

To a solution of 25 g (0,1 mole) of. Z-proliii, 13.5 S (0,1 
mole) of HOBt and 5.71 g (0.1 mole) of . eye lo propyl amide ir. 200 nil 
of absolute tetrahydrof uraiie were added at 0°C 22 g of DQC, dis- 
solved in 50 ml of cold absolute tetrahydrof urahe . The solution 
was allowed to stand for an hour "at 0°C and for 3 hours at room 
temperature, the precipitate was suction-filtered and the filtrate 
was concentrated. The oily residue was dissolved in ethyl acetate 
and successively shaken with saturated NallGO^-solution, 2 N 
11C1, NallCO^-solution and water., dried over Na 2 S0^ ( and concentrated. 
The residue was triturated with petroleum ether and suction- 
filterod. It was purified by reci -ystallization from ethyl acetate/ 
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petroleum ether, Yields 23 g (=. 80 %) .. 

Melting point: 120 - 123°C, \* k = -^5.5° (c-1 , in methanol) 

b) H-Pro-cyclopropyl amide ,* HG1 

19 g of Z-Pro-cyclopropyl amide were dissolved in 200 ml of 
methanol. A spatula tip of Pd/BaSO^- catalyst was added and the 
solution was hydrogenated by allowing hydrogen to pass through 
the solution while stirring* The pH of the solution was maintained 
at with the aid of autotitrator by adding 1 N methanolic 

hydrochloric acid. The catalyst was suction-filtered after hydro - 
g'enation being finished and the filtrate Was Concentrated. The 
residue was triturated with ether and suction-filtered. Yield; 
11 g (3 38 

Melting points 1 69 - 173°C 

c ) Z-Arg( Z „ )-Pro-cyclopropyl amide 

To a solution of 28.85 g (50 moles) of Z-Arg(Zg)-0H, 9.5 S 
(50 mmoles) of H-Pro-cyclopropyl amide. HC1 and 6.75 g (50 mmoles) 
of IIOBt in 100 ml of methylene chloride and 25 ml of -dimethyl-- 
formcunxde were added 6.5 ml of N-ethyl morpholine and at 0°C a 
solution of 11 g of DCC in a small amount of methylene chloride. 
The solution was allowed to stand for an hour at 0°C and overnight 
at room temperature. The precipitate was suction-filtered and the 
filtrate was concentrated. The residue Was taken up in ethyl ace-< 
tate and washed with water, NaHCO^-solution , T N KC1 and NaHCO^- 
solution, dried with NagSO^ and concentrated. The residue Was 
rocrystallized from ethyl acetate/petroleum ether. The crude 
substt.nce (26.3 g) was purified chromatogi aphically on a 250 g 
silica gel column in methylene chloride/acetone in the ratio 9:1 
"and 8:2. Yield: 22.2 g (62 Jt) . 
Molting point: 171°C, = -33.0° (c = 1, in methanol) 

- g - 
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d) H-Arg-Pro-cyclcpropyl amide * 2 HC1 

22 g (30.9 mmoles) of Z-Arg(Zp)-Pro-cyclopropyl amide were 
hydrogenated catalytically in methanol according to b) . 

The residue was dried under highly reduced pressure. 11 g 
(89 °/o) of an amorphous substance were obtained. 

e ) Z-D-Leu-Leu-Arg-Pro-cyclo propyl amide 

To a solution of 3.83 g (10 mmoles) of H-Arg-Pro-cyclopropyl- 
amide • 2 HC1 in 20 ml of dimethyl formamide were added at Q°C 
2.6 ml of N-ethyl morpholine and 2.75 g of Z-Leu-ONSu. The solution 
was allowed to stand overnight at room temperature, it was con- 
centrated and the residue was trifurated once with ethyl acetate 
and once with ether. The solvents were decanted and the oil was 
dried under highly reduced pressure. . 

The residue was dissolved in methanol and hydrogenenated cata- 
lytically according to b). The residue was triturated with ether 
and dried under highly reduced pressure. 5.^5 g of amorphous 
H-Leu-Arg-Pro-cyclopropyl amide •' 2 HCl were obtained that were 
contaminated by salts. (^.96 g = 100 calculated on H-Arg-Pro-^ 
cyclopropyl amide ■ 2 HCl) . The total of the substance was dis- 
solved together with 1*35 g of IIOBt, 2.6 ml of N-ethyl morpholine 
and hJl g of Z-D-LeU-OTcp in 20 ml of dimethyl formamide* The 
solution was allowed to stand for 2 hours , it was concentrated 
and the residue was triturated tyice with saturated NaHCO^- 
solution, 1* was dissolved in methylene chloride, dried over 
Na ? S0j t , concentrated and the residue was triturated twice with 
saturated NallCO^-solvition, it was dissolved in methylene chloride, 
dried over Na p S0^, cohcenti'ated and the residue was triturated 
with etlier. Yield; k . 1 5 g (62 fa, calculated on H-Arg-Pro-cyclo- 

propylamido * 2 HCl) . The substance was amorphous and was further 
worked without purification. 

- 9 " 



FOE 227 



f) Z-Ser-Tyr(Bzl)-OH 

To a suspension of 5.52 g (20 mmoles) of H-Tyr (Bzl)-Oll in 
60 ml of dimethyl formamide were added 7-68 g of Z-Ser-OBt and 
the solution was stirred for 6 hours at room temperature . The 
undisrilvod substances were suction-filtered and to the filtrate 
cooled to 0°C 300 ml of water were added. The precipitate was 
suction-filtered, washed with dimethylacetamide/water mixture 
(1:10) and water and stirred with 1 N H^SO^. The mixture was 
suction-filtered again and washed with* water and dried. Re- 
crystallization followed from ethyl acetate/petroleum ether. 
Yield: 7-35 S (75 #) , melting point: 166°C, £cj J° = +20.?° 
(c = 1 , in methanol). 

g) II-Sor-Tyr-n-Leu-Leu-Arg-Prp-cyclopropyl amide • 2 HC1 

3.35 S (5 mmoles) of Z-B-Leu-Leu-Arg-Pro-cydopropyl amide 
were dissolved in methanol and hydrogenated'cataly tically accor- 
ding to b). The residue was triturated with ether and dried under, 
highly reduced pressure. 

Yiold: 2.9 g of amorphous material (95 ?6) 

The abovo 2.9 g ('-1.7 mmoles) of H-D-Leu-Leu-Arg-Pro'-cyclo- 
propylamide • 2 HC1 were suspensed together with 2.32 g (4*7 
mmoles) of Z-Ser-Tyr ( Bzl ) -I , 635 g of HOBt and 1.22 ml of N- 
ethylmorpholine in 10 ml of dimethyl formamide. At 0°C, 1 .Ok g 
of DOC were added and the mixture was stirred for 1 hour at 0°C 
and it was allowed to stand overnight at room temperature. The 
precipitate was suction filtered the next day and the filtrate 
war, concentrated. The residue was tritux-ated 'twice with saturated 
NallCO^j- solution, dissolved in methylene chloride and the solution 
was dried over Na 2 S0^ and concentrated. The residue was triturated 
witli c-thov and suction-filtered. 3,5 g (71 #) of amorphous 
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Z-Ser-Tyr (Bzl)-D-Leu-Leu-Arg-Pro-cyclopropyl amide were obtained 
which were hydrogenated catalytically according to b). The 
residue was triturated with ether and dried under highly reducer! 
pressure. Yield: 2.92 g (= 70 tfo, calculated on Z-Ser-Tyr (Bzl) -Oil) ... 
The crude substance was purified by distribution chromatography 
on the column described below: 

Contents of the column: ^00 ml of glacial acetic acid, 800 ml of 
n-butanol and k liters of water were shaken. 300 ml of the upper 
phase were stirred with 2^0 g of Sephadex LH 20^. The total 
amour) 4 " of solvent was absorbed. The column filling so pre treated 
was suspensed in a corresponding amount of the lower phase. The 
mixture was allowed to swell for 3 hours and the column 1 m x k cm 
was filled. The lower phase was used for elution. 
Yield: 1 . 3 g of chromatographically pure substance. 
l°eJv ? ~ = -^3.8° (c=1, in methanol) • 
h) t-ol u •His-Trp-Ser-Tyr-D-Leu-Leu-Arg-Pro-cyclopropyl amide 

To a solution of 500 rag of ^Gl-u-His-Trp-NH-NHg in 6 ml of 
dimethyl formamide were added at -30°C 0.66 ml of a 6 .05 N HCl/ 
dioxane solution and 1.2 ml of a 10 $ tert , butylnitrile solution 
in absolute dioxane. The solution was stirred for 20 minutes at 
-10°C and at -40°C, 860 mg of H-Ser-Tyr-D-Leu--Leu-Arg-Pro~cyclo- 
propyl amide. 2 HCl and O.78 ml of N- ethyl morpholine were added. 
The mixture was allowed to stand Overnight at in the refrige- 

rator, it was concentrated arid the residue was triturated with 
ether. The substance was dissolved in water and chromatogf aphed 
over Dowex^ R ^ 1x2 (acetate form). The eluat'e was concentrated 
and purified over a carboxymethyl cellulose column (90 x 1.5 cm) 
that was .equilibrated with 0.002 in of NH^-acetate solution. The 
substance Was added as a solution, to a 0.002 m Nllj,-acetate 

- 11 - 
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solution. Elution was effected with a 0.002 m Ntf^- a estate solution 
.in which a gradient of a 0.1 m NH^-acetate solution was 
established (mixed volume: 250 ml). 

The fractions that contained the desired peptide were 
lyophilised twice. Yield: *I05 "iff of chromatographicaliy pure 
substance. The content of peptide base was 77 °/o as per UV- spectrum 
(yield: 26 fa) . /oQj^° - -39-9° (c=1 , in dimethyl acetamide). 
EXAMPLE 2 

-Glu-His-Trp-Ser-Tyr-D-Leu-Ser(Bu t )-Arg-Pro-cyclo propyl amide 

a) H-Sc?r(Bu t )-Arn:-Pro-cyclQpropvl amide ' 2 HC1 

To a solution of 2.3 g (6 mmoles) of H~Arg-Pro- cyclopropyl 
amide « 2 MCI and 810 mg of HOBt in 10 ml of dimethyl fox-marriide 
were added 1 . 56 nil of N-ethylmorpholihe and 3»12 g of Z-Ser(Bu )- 
OTcp and the solution was stirred for 2 hours at room temperature. 
It was concentrated in vacuo, the residue was dissolved in ethyl 
acetate and the solution was shaken twice with saturated NaHCO^- 
solution, dried over Na 2 S0j ( and concentrated, The residue was 
triturated with ether and dried undei- highly reduced pressure. 
2.k g of amorphous substance were obtained that were hydrogehated 
catnlytically in methanol according to Example 1b). 
Yield: 2.8 g (88 fo) of amorphous- substance that was not uniform 
according to thin-layer chromatography (contaminated by about 3 
by-products). 

b ) H-D-].eu-Ser(nu t )-Arg - Pro-cyclopropyl amide ' 2 HC1 

To a solution of 2,62 g (5 mmoles) of Jl-Ser ( ' U*)-Arg-Pro- 
cyoiopropyl amide ' 2 HCl and 675 mg of HOBt 'in 5 ml of dimethyl 
formamido were added at 0°C 1.3 ml of N- ethyl hiorpholine and g 
of Z-n-Lcu-OTcp. The mixture was allowed to stand overnight, it 
was concentrated and the residue was dissolved in ethyl acetate. 

- 12, - 
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The solution was shaken twice in saturated NallCO^- solution, 
driod over N^SO^ and concentrated. The residue was triturated 
with ether and dried under highly reduced pressure. Yield: 2. kg 
of amorphous substance that was hydrogenated catalytically in 
methanol according to Example 1 b) . The residue was triturated 
with other. Yield: 2.1 g of an amorphous substance (66 fo, calcula- 
ted on Z~D-Lcu-OTep. The substance was further worked witlout 
purification. 

c ) H-'Vp-Ser-Tyr- : -Leu-SerCBi^^-ArR-Pro-cyclopropylamide • 2 HC1 

To a solution of 1.99 g (3.3 mmoles) of Z~Trp-Ser-Tyr-NI-I-NI-I ? 
in 25 Ml of dime thylf ormamide were abided at -30°C, 2.1S ml "of a 
6.05 N HCl/dioxane-solution and 3.9f ml of a 1G °/o tert. -butyl- 
nitrite solution in absolute dioxane. The mixture was stirred for 
20 minutes at -10°C and at -kO°C, 2.6 ml of N-othyl roorpholine 
and 2.1 g (3.3 mmoles) of H-D-Lou-Ser (Bu*) -Arg-Pro-cy^lopropyl- 
amide • 2 HC1 were added. The mixture was allowed to stand over- 
night at h c in the cooling chamber, it was concentrated and the 
rosiduo was triturated with ether. It was hydrogenated according 
tn Example 1 b) and the crude substance was purified cliromato- 
grnphicnlly on Sephadex Lil 20 according to Example 1 g) * 
Yield: 1.25 g (35 0/0) of ohromatographically pure amorphous sub- 
stance . 

c) ) ^GJlsHIis-Trp-Ser-Tyr-D-L^ 
d .i r 1 rotate 

To a solution of 538 mg (0,5 mmols) of II~Trp-Ser-Tyr-D-Leu- 
Scm-( Hu 1 ' ) -Arg- l\ro-cyclopropylamide v 2 HCI, 1 51 mg (CSinmoIo) of 
Qnu-lli.s-OH arid 135 of IIOBt in 5 "ml of dimethyl foi-mamide were 
added at 0°C, 0.13 ml of N-othyl morpholine end 110 mg of DOG. 
The mixture wis allowed to stand for 1 hour at 0°C and overnight 
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at room temperature, the precipitate was suction-filtered, con- 
centrated and the residue was triturated with ether. It was 
dissolved in water, undissolved substances were filtered off and 
purification followed according to Example 1 h) over Dowex 1 x 2 
and carboxyinethyl cellulose and, subsequently, over Sephadex LH 20 
according to Example 1 g .) . Yields I65 mg. The content of peptide 
base was 78 # as per UV-spectrum (yield of 20.5 %) • 
Z^7j 3 = -28.9° (c=1, in dimethyl acetamide) 
EXAMPLE 3 (Preparation for oral administration) 

10 g of LGlu-His-Trp-Ser-Tyr-!D-Leu-Leu-Arg-Pro-cyelopropyl 
amide di acetate were triturated with 5^2 g of lactose. The tri- 
turation was mixed with 300 g of potato starch, it was moistured 
with the alcoholic solution of 8 g of gelatin and granulated. 
After drying, 60 g of potato starch, 10 g of magnesium stearate, 
20 g of highly disperse silicium oxide and 60 g of talcttm were 
added and the mixture was compressed to 10,000 tablets of each 
150 mg weight. Each tablet contained 1 mg of active substance. 
EXAMPLE *l (Preparation foi- intranasal administration) 

h g of t^GT.u-His-Trp--Sex , -Tyr-D~Leu-Ser(Bii t )-Arg-Pro--cyclo- 
propylamido-diacetate were dissolved in 100 ml of distilled 
water. At the same time, 31.5 g of NaPHO^ • 2 H g 0, 66*29 g of 
Na ; jlIP0^, 25 g of sodium chloride and 100 g of benzyl alcohol 
wore dissolved in 8 1 of distilled water and 500 g of polyvinyl 
alcohol naving a K-value of about 00 Were added. The two solutions 
wore combined and filtered. The single dose of 20 y\xg was con- 
tained in 0.05 ml. • 

E X A M P T, F, 5 (Preparation for intranasal admins tr at ion ) 

100 c of anhydrous Lanolin and *!-A0 g of Vaseline were molten 
together. To the cold melt a suspension of 800 mg of microfine 

- 1<j- - 
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Glu-H- 1 s-Trp-Ser-Phe-D~Leu-Ser(Bu ) -Arg-Pro-cyclopropyl amide 
dincetnte in 359.2 g of liquid paraffin was added*. Finally, 
10 g of benzyl alcohol were added and the ointment was homogeni- 
zed. The single dose of *tOyug was contained in 0.05 g of ointment. 
IS X A M P h E 6 (Preparation for injections) 

2 mg of f^u-His-Trp-Ser-Tyr^P-Lou-Leu-Arg^.Pro-cyclopropy.1- 
amido-diacetate were dissolved in ( 500 ml of bidistilled water to 
which 100 ml of phosphate buffer of pll k . 5 were added. 1 g of 
mannitol and the calculated amount of NaCl was added to obtain 
isotonic! ty and water was added to a volume of 1 liter. After 
filtration under sterile conditions, ampoules of 1 ml or 2 ml 
were filled and lyophilizod. 

E X A M P L E 7 (Proparation for injections) 

The example was carried out according to Example 6, however, 
before filling with water, 2.5 g of 'l-hydroxybenaoic acid methyl 
ester were added. After filtration under sterile conditions, 
ampoules of 1 ml or 2 ml were filled. 
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W h*-t- iff- clgWtfr--frw : g pi?.Tii WTK-. THE ENVTOION AftE /'' • 
1) Peptides of the formula I 

I^u-His-Trp-Ser-Tyr-D-LGu-Leu-Arg^Pro-NH-CH^ | (l) 

CII 0 



Ser(Du ), Asp(OBu ), Glu(OBu ) , Cyr (Bu ) , Lys(Boc) or Orii 
(Boc) . 

2) Process for the preparation of peptides as claimed in claim 
1 , which comprises preparing them 

a) by fragment condensation of peptide fragments visual in 
peptide chemistry according to the condensation scheme 
1 . 3 + k - 10 or 1 - 2 + 3 - 10 or 

b) by stepwise synthesis, 

3 n which case other functional groups are blocked inter- 
mediately by protective groups capable of being split off 
by hydro conation, or protective groups capable of being 
split off in an alkaline or slightly acid medium. 

3) Pharmaceutical preparations for peroral, intranasal, intra- 
muscular, subcutaneous or intravenous administration con- 
sisting of or containing compounds as claimed in claim 1. 

i| ) Pharmaceutical preparations for peroral administration 

consisting of or containing compounds as claimed in claim I . 
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Process for the preparation of pharmaceutical compositions 
as claimed in claim 3, in which compounds as claimed in 
claim 1 are brought, optionally together with pharmaceuti- 
cally suitable carriers and/or stabilizers into a thera- 
peutically suitable administration form. 

• I i!i is. — .(f. .day of,,, ,^A^?>^.19ll • 
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